Based on EHR, index PEHR was performed to evaluate energy-saving of different heat-ing systems. The PEHR formulas were obtained for the boiler district heating system, cogen-eration district heating system and the CTHP heating system. Numerical calculation and anal-ysis were carried out, the results show the PEHR value increases with the total pipeline length and the CTHP system has the minimum PEHR value as the total length of the pipeline under the same conditions, the lower limit COP value of the heat pump increase with the increase of value a and the smaller length of the CTHP system may be easier to realize energy saving.
Introduction
Central heating has higher energy use efficiency than decentralized heating, and there are two forms as heat and power cogeneration and district heating in our country. Central heating is an important way of energy saving and environmental protection, it is one of the main in-frastructure of urban modernization, and also is one of the important signs of economic de-velopment and people's material life [1] .
In particular, the cogeneration central heating can save energy, reduce environmental pollution and improve the efficiency of energy use and the economic performance of power plant and the living conditions of people. Aiming at the problem of the energy loss and the waste heat of circulating cooling water in thermal power plant which are not fully utilized [2-3].
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Fengyi Han et al. / Procedia Engineering 205 (2017) 1685 -1690 2 Fengyi Han et al./ Procedia Engineering 00 (2017 Zhao[4-5] put forward a new combined turbine and heat pump (abbreviated as CTHP)circulatory system, to realize energy cascade utilization, energy saving and emission reduction for power plant, and has achieved a fair inversion result.At present, the design standard for energy efficiency of public buildings in china [6] uses EHR to control the pump power consumption of hot water heating system. With the develop-ment of heating technology, more other forms of heating system have been developed, the index of EHR has been unable to accurately evaluate the effect of energy saving of different heating systems. In this paper, a new index is put forward to evaluate the energy saving of different heating systems.
Index establishment
The establishment of energy consumption equipment in the CTHP system, the regional boiler room and the heat and power plant are different, as shown in table 1, different forms of energy consumption can not be compared directly. Even compared with the regional boiler and the cogeneration heating system, although the forms of energy consumption are the same, but the efficiency of the two coal-fired boilers are not the same. Based on EHR, index PEHR is performed as heat transmission energy consumption (primary energy consumption per heat rate) per unit heat load to solve the comparison problems on energy-saving of different heating systems.
From the definition of PEHR, ' Q PEHR Q = （1） Where, Q is the heating capacity of the system under the design condition (kWh), Q' is the all primary energy consumption when heating capacity is Q. The index PEHR is suitable for different forms of heating system, no matter what the cost of heating energy is, the energy consumption comparison is converted into primary energy. Then we can get the PEHR formulas of the different systems.
1. Boiler district heating system PEHR of the boiler district heating system can be determined by the following type：
Where PEHR1 is the primary energy consumption per heat rate of the boiler district heating system, ε1 is the power consumption of circulating pump (kJ), η e is the transformational efficiency of primary energy to power, the average efficiency of coal-fired thermal power is about 32.2% according to the current energy situation in China [7] . If the power transmission efficiency is 90%, η e =32.2%×90%=29%. Q is the heating capacity of the system(kJ), η 1 is the thermal efficiency of boiler. The efficiency of the boiler burning II bituminous coal is 78% and the efficiency of the
